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I.  SUMMARY 

Experimental work this quarter consisted of the following: 

A. Continuation of work on solid-gas reactions. 

B. Infrared analysis of products of previous experiments using a Perkin-Elmer 

IR-33T Spectrophotometer. 

C. Salt fusions and electrolysis of molten salts. 

The fusions have been carried out in a nickel crv~ible or glass tube. 

Electrolyses have been carried out in a stainlee steel cell into which 

a nickel crucible containing the salts could be placed. 



II.  DISCUSSION 

A. SOLID-GAS REACTIORS. 

Cesiia fluoride was allowed to react with nitrous oxide in an atteispt to pre- 

pare the FfaOF" Ion.  There was no reaction evident under the conditions utilized. 

Cesiu» fluoride, when allowed to react with dlnitrogen trloxide, gave a product 

that consisted of a Mixture of cesiua nitrate and ceslu» fluoride.  The formation 

of the nitrate «ight be explained by assuming the dissociation of N^Os into nitro- 

gen dioxide and nitric oxide.  Nitrogen dl <lde, when In excess, was shown in the 

previous quarterly report to react with cesium fluoride to form cesium nitrate. 

Because it was only the solid phases that were of primary interest no attempt was 

made to ascertain the composition of the gaseous phase; however, it seems quite 

likely that nitrosyl fluoride is formed. 

Fluorine was allowed to react with cesium nitrite at temperatures below ambient 

and pressures less than atmospheric. Cesium nitrite vas converted to the fluoride 

la each case. 

In the reaction of KSOzF with NOs, the product when treated with water gives off 

HOz and gives a strong sulfate test.  It appears to be a complex mixture consisting 

of starting materials, KF and perhaps NOSOaF.  Because of the absence of N-F absorp- 

tlons in the infrared spectra, it is felt that further work on this reaction is un- 

warranted. 

B. HFRARED ANALYSES. 

Infrared spectra of the solid products of all previour reactions have been made. 

These reactions are as follows: 

*) cesium fluoride wi^a nitric oxide, dlnitrogen tetroxide, dlnitrogen trloxide, 

nitrosyl fluoride, and nltryl fluoride, 

b) cesium nitrate or nitrite (or the potassium salt) with fluorine. 

c) NOa with KSOaF, 
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ox S- n = ? Don None of the infrared Bpectra had any abgöfptiönl charac 

These are summarized in Table I, 

C. SALT FUSIONS AND ELECTROLYSIS OF MOLTEN mam. 

Since   SOdiUffl  monofluorophOSphate   van   be   prepared   bv   a   =\m^l^   fusicvn   gf   SaF 

and NaPO^ it was felt that analogous fusiena  ■    ÜsSi afl ?i po.m rites 

should be attempted. 

When a 1:1 mixture of CflW^ and weiius f 

point was observed although it did beg in 

appeared to be belling or »t ie««t 

however, the temperature eantlmied 

constant.  At all tlsei t».=?re 

continued heating 

black In color.  This eoler must b» a* 

analysis showed no significant change in ee^aslU 

in a glass tube the melt acquired a ilifMlj vtsll 

this sample indicated the presence of CsSOg in the \ 

Cesium nitrite and cesiiai fluoride (l:i) aljtturei were treated is the same man 

ner. They began to melt around 320s although there was ne constant melting point 

Boiling or decomposition started at 568e and became constant at S5a. Again there 

was a dark color and heavy attack on the crucible.  Infrared analysis of a sample 

melted in a glass tube indicated the presence of both the nitrate and nltrl 

No attempt was made to protect the melt from the atmosphere.  Since both the 

nitrate and nitrite are present in the melt regardless whether the nitrate or the 

nitrite is the starting material, it appears that perhaps the presence of atmos- 

pheric oxygen is of significance.  This would suggest some sort of a nitrate-nitrite 

equilibrium. 



TABLE I 

Reaction 

CsWOs + Fg 

KlOa + Fs 

CsiOa + Fa 

C«F + 110a (xi) 

CsF * FITO (XB) 
or FlOa (x») 

Ccndltions, T & P 

300 mm to 80 ata. 
-60» to 100° 

10 at«., 25* 

300 n, -Uoe 

6 at»., 360# 

25* and 150° 
P (not calc.) 

CsF + MO (xi) 

CsF * WsO  (xt) 

CsF + NaOa (XB) 

KSOaF + HOa 

CeHOa + F2 

560« 
P (not calc.) 

100° and 300° 
P (1*3 and 65 atm. ) 

100° 
P (not calc.) 

25' 
P (not calc.) 

300 mm 
-35 to -^O* 

Infrared Analysis 

no N-F absorptions 
in any case, 

no If-F absorption 

no N-F absorption 

Fluoride converted 
to the nil rate 
no N-F aosorptiona 

Small amount of CBNOS 
present suggesting 
that the fluoride re- 
acted with NOa present 
as impurity in FNO or 
FNOa: no N-F absorptions. 

Both CsNOs and C8NO3 
present; no N-F absorp- 
tions; no reaction 
occured oth rwise. 

no reaction. 

some NO3' present; 
no N-F absorptions. 

complex mixture 
probably containing 
mostly KF and NOSO.3F. 
no N-F absorptions 

some nitrite present 
no N-F 
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After a asixture of NaaN^Oa and NaF was heated to about 5OO0 a sample was 

analyzed by Infrared. The spectra showed NaNOs and NaNCh to be present. 

Very little can be said at this tüNs about the products of electrolysis of 

CsR03 and CsF.  Infrared spectra were obtained for the gaseous products. The 

spectra conteined absorptions for only NOa and SiF*; however, the gases were 

transferred In a glass vacuum manifold. The presence of NOa and SIF4 trongly 

suggest the gas product was FNC. The Infrared cell for gassous samples is made 

of one inch Monel tubing using silver chloride windows affixed with Kel-F wax. 

The path length is 5 cm.  The solid phase was highly contaminated with the cor- 

rosion products from the electrodes; hence, no conclusions can be made at this 

time. 



III.  EXTERIMENTAL 

A.  SOLID-GAS REACTIONS: 

These reactions were carried out in a 300 ml. Monel cylinder. 

Hitrogen dioxide and KS02F (l:l and 1:3 «olar ~atios) were placed In a cylinder 

and allowed to react at aablent temperature for several days. After the gaees were 

discharged the solide were observed to have a pale green color, decomposed in water 

to give HO2 and a strong SO4 test. Analysis gave a F* content cf 15.75* and K- con- 

tent of 3^.15^. 

Cesiu« fluoride and nitrous oxide (in excess) were placed in a cylinder and heat- 

ed to 100° for ^0 hours and to 300° for 2k  hours. The CsF was recovered unch&nged 

in each case, 

Dlnltrogen trloxlde in excess and CsF were heated in a cylinder to 100° for k9 

hours. After tH gases were discharged a 6* weight gain was observed. Analysis 

gave F - 9.52^ and Cs - 77.3*.  Infrared spectra (KC1 pellet) indicated the presence 

of IO3". 

ExperlBents were carried out i& which CP&O3 and CsNOa were allowed to react with 

fluorine at low temperatures and pressures. A cylinder with F2 and cooled with 

liquid nitrogen was connected to another cylinder containing CsNOg. The cylinder 

containing the salt was cooled to -110% -BO'  or -UO0.  Reaction times varied from 

three to eight hours. After the reaction period the excess fluorine was pumped off 

and a gauge connected to the cylinder to monitor any pressure changes that might 

occur on warming the cylinder to room temperature.  Ho pressure changes were observed. 

The cylinder was then checked for weight changes.  The contents were then analyzed, 

At -IIQ*  there was a weight loss of hi.     Fluorine analysis was 0.34*. 

In the nitrite experiment the following were observed: 



T, aC Weight change *F 
-110 none apparent 0.28 
| 80 none -**» 
- ^0 -2% 3,00 

At temperatures helow -UC'there is little or no reaction. The product, if 

any, is ceeium fluoride. 

The salt fusions were aade in a nickel crucible placed in a crucible furnace. 

A cell for electrolysis of melts was constructed of stainless steel pipe sealed 

by welding a plate on one end and a flange welded on the other.  The salt mixture 

was placed in a nickel crucible which in turn was placed in the cell.  A plate, 

having two Swagelok fittings and a port for the electrode which was to be inserted 

in the nelt, was bolted to the flange using a Teflon gasket. The nickel electrode 

was inserted through a Teflon collar which acted as a seal as well as an insulator 

for the cell which was used as the other electrode. The cell was then placed in a 

furnace.  *. nitrogen line was connected to one of the fittings and the other was 

connected to a copper cold trap.  A coil of copper tubing through which water flow- 

ed was placed around the top of the cell to prevent decomposition of the Teflon 

gaskets.  The cell was then heated to the desired temperature. Nitrogen was passed 

through the cell to dilute and sweep out the gaseous products formed to minimize 

the possibility of explosive mixtures accumulating.  No attempt, was made to isolate 

the gaseous products of the anode fro« those of the cathode.  Electrolyses were 

aade using a voltage of 6 to 10 volts and a current of 1 to 2  amperes. 

B a melt of CsNOs and CsF(l:l) was electrolysed at about 550°, both the nickel 

crucible and the electrode were severely attacked. The melt afterwards was almost 

black in color.  Infrared analysis showed CsNOs and CsNOa present.  Infrared analysis 

of the gaseous products showed NO2 and SiF4; however, the gases fpresumably FN0) 

re handled in a glass manifold which would account for the SiF4. 

Because of the extensive corrosion of the nickel components, some attention is now 

being given to this problem.  One possible solution to this may be gold-plating of 

the nickel, 
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IY.  FUTURE WORK 

I High pressure reactions will be undertaken as soon as the remainder of equipaent 

which has been ordered is received. 

f. Work on electrolyses will continue as well as atte^pts to eliminate corrosion 

problems. 

3.  Conductivity equipment is being requisitioned. 


